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vvnmwfimm&?>s o %m_k-t-*> o > a>of£gm» 
imm2 ) mm 1 ciatt^iHwwwfKfe^'c > R 

mm3) mm2izim?>MW$mizm^x. k 

£«&**>jc*#-f yi*7i>. tt, A. ft. v^>"> 

filcl. £ k £f£$ k 1 4 Sl^Stt . 
[fWc«4 ] mm 1&HL2 fcffi»0jlW»ft«W& 

ttAttssh. »^3S2s^3(cie«io^ja^*coTO 

T« S *i* C k £ ttft k ? * mm 1 * v * L 3 fcf E&tf) 

£ k t 1#®k-t&f9*Jl 1 $r^L 5(dBft0«g«*IK 
ft. 

«k. B»l«I8?fWLfcKl(W»***. a, r 

f-^y, xx, fyyxf-y, vj^htf 

*ifc*a*>$wiv ww. 

<0£lttffittfcft«Xttrtfi'** SI 2 <OXg k , Sim 2 
<OlST'fmLfei»»t=llfiS«^«^**«^< k t> 1 
0%«±k^S«i«SJlllS:fT3»3coXS, AvMiStK 
$tfc4-&< k t» 1 ton/cm* JJI±<9E:*)£ JoiTSSBS* 
£§?4 aifi*^#XliPi#0)lS**"*4 Z k * ^HS 
k-t5j@«3m«^SS^6. 

awe. »3*>i«*Mi»4*>isfcfcvvt. sm» 

®a-t-&jKA<_k#-r& i k Sr^sk-r ttmnttoH 
[m*JB9] mm7^L8izim<7)mmmmm 



a. 

m^a i o ] iftdtqi 7 (cental 1 *>igfcawc . 

7 ftftfclHHk f * £ k £#8t k -f 68TO»tt*>S 

frxumzt txmifctz>n&iz+M&<mf$.Lx% 

[M«3 1 2 ] it^js 1 1 izimnrnm-m-y mc 
n^x. mvymmfti&x-'&itftxiiLzmmm-? 

[IMl 3] i«*jgi l=5rt^Ll 2(cfB«c7)SS^v 

mm 1 4 3 1 1 $rV*L 1 3lcfBm^l^*^ 

i^WkUT, a*Jt$T0. 1~2 0%C0T;U5-'>A 
S:-&*^S«^, Xx>^X», *?y£&, 0^iS 

[0001] 

«tc*J^T, IBWItttJBU-ftttWWs^JBv^ck 

-y/w, ^Mv^^-yh, «a^«w^^a. mm 

a. m*mm±.mm, ftmmmamv?**, 
mis, «wn*^-ia, fi«^m<s, 
&m?r*v b%f<Dmmzti^xmzti& . 

[0002] 

[^*oaffi] ®«««f4k UT«4N b T i , N 
b 3 Sn ^co^SiROt^afeilTV^. L*>L. i 
fL<oO^S^ili«amif£«iK#SS* { St>^^N b 3 G 
e T't2 3K (jr^try) JMJllCttWifcS 

[0003] «?aS«^(*tfc^Tli. 1986 

^4>itcBS#ias**3 o K?)5y^y (La) imm 
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m%(77K) taiU yhWJ* <Y)&. t'X 
-7X (B i ) Jk. (Tl ) 3k, (Hg) 

ft*:. IfrLtctfb. Zithmmmnt^mi-ty 
S -v 9 ATmtf&tlX^h Zbfrb. JnlAWCIItt 
IcMtf Uz< \,^X&tfb-?fc. 
[0004] 

IfflWB&ilZo k-t&mm] Wu&fctoX. Nature 
4 10, 63-64(200 1 ) Xm&WzXotZ. 

*4. **:. K*ra»W»3cVv?*r*s^ 
A (Mg) t*^* (B) »<8tf Lfc 

[ooo5] &±ff)zkfrt>. Mg b 2 ^mrcufflw 
&j8«3mi4a { *it*s-t# s «t a caviar . iMm^--^ 
^m^Eo*^? . mx.\r&sfflftmtfx^& 
ft%<?)-^x'bh>M*4)r4x.vx<\<?)m?m. 

[00 06] U»U ifl4-CKKftS*lTV>iMgB 

izitKx, rnkx-um-mmmfc, ±.mum** &v 
^mmmtfmfrxi&^t^mmtfoh. mm. a 

g^^-^/W-o.-^ 2£2 8B^ (No.870)C 

mztix^&xoiz, mmmmtm5K. aw 

lTcO^frTT'^l 077 A/cm* , i&g2 0 K. TOl 

T^ftT-c47jA/cin2 t'*o, mm^iht im 

[0007] IIILOJ: a fci*H*lSRjW-*< ,MgB 2 

*s£ETc^*UfcO. MgB 2 omitimbzm 
mMftbtix^t. l*»l*jw>. warn® 

gB 2 mvmmt»ktixw\ 
[0008] *mn. vxtw<fc£ o %&mz&*x 
zztiMcox-ib*), *vmt$tsMmmm%mx& 
ft&LxK&mM&mzti^x . mwzn^xi>m 

[0009] 

zmitzm9tm%.zmbxztz. z<r)*x. m-mm. 



mmisntbmbLx. mzwF^m^m 

X'S>Z>ZbZWt>MzlXZtz. ?%hh. <Di@m$# 
0(6)±. ®m?tt.ZiltzWimt:b7-y7lX. fSAL 

tzmmz®fr%^£oiztiv>->?-t>f-com 
mzmLxztz-mtiVTte. &Rws&®mibt?) 

l6LLL*v*£i:jWh&»->fc. tele. ffflKioT-Hi-e 

[ooio] tz-ewmui* iMmmzmtt&z 

IfzOTZZbz&bsblz. 

[00113 ttch-h. jjebwo:, *?#**trt« 
mmmxitf^ixK&nmsmttzti^x. m& 

* o , A»oi^ss^«(7)iss#ias* ? 3 o Kja±r*4 
[ooi2]*fc, ±a^i@««^tt{wfcv^T. isem 
&<7)&m*tfmte nx ^mmmuz x^xms. 

X'th. 

[0013]**:. ±a<0filKM8#tfcfev^T. K^Ji 
ffiWjaWJyWJ*. ®. &. «. v^^AX 
JiT;P 5 - A*»i5>atf<ti *4MSv 

i o o 1 4 1 stfc, ±a^i8Wi*<vF%isftaffis 

-■W±8 i k * { ^k =5rS . 
[0015]**:, ±^^)iS^JS^*«Dft*<, ISS 
WWW)Mlk»fc»LT 5 0JaTT**lBWH»ffc: 

[00 16]**:. tmtltt^HJt^Stcllv^T, * 

M. 6^. A'5^A ( XrVUX, i7 

DA, -itr, f-^y, X 
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k 1 1 ton/cm2W±^ff^5:iPi.T^S-li:S^4c7)I 

h. 

[ o o 1 7 ] 4fc, tra^ollttft&tc&vvc . ± 

TaK^JJf-fiifcfcJiOjWcT**. IB 
JRWliat-KtfrMr< T fcJ*v^ ^3 * 'J -y h# 

[ o o 1 8 1 mm#aK&*&eisft6* i 

[ 0 0 1 9 ] 4*. Jd*e»B«WttB»18Kfffifc «k 0 

xmm-t&w&iz+tti&< m&ti z t x- 

irtXf8L&ffl&w&?y*<> Yizmh&iwyfs* 
mm±<r)mmMzii^x. ±&<?>$mmmr>w&. 

w*>x**\,\ mmizte, mmmmmm±mm 
wz*maiawmmt:E* ixmtz z t 
x-h o . j&fftg* i ~4«ffiiW6i fc 
[ o o 2 o ] ttz. mm??*? vnmmm. w, 
mm-?r*>v uzm>&mt&ht3ffi-r 
zx'h&ztizi; awMHKre^*? \-mmx- 

fcLTO.l ~2 0%O7/W$-?A$r£*1-!>S!£ 

w>x±*w 

[0021] 

imemmmm] xmizmmwm*. m 
[0022] xmiizmmmmxcrfefcvsmm 



m.it. 6 0 0~12 0 0r<9$EfflPWffl^ftS. 4 

zsm&hwm&Lxmmfti. zhiz. miz 

[00233 mwmmmmu. ztitx-iz&< 
ou&tfm&ztix^ztK zzxuto i mmt i 

[0024] ±aUfc*«r*ife , ClHWI*. **Nifr 
IS, in, ft, ny>/*7K, - 

*jbh*. smmmt. mmtmizmi*^ 
zb\thhbA^ %&fc*%thtiwa&#mx'hi> 

[00253 4^. m<o§>&itzfi a^ta, a& 
4^. i ?>&B,mmzMmfm<r)tmmM 

[0026] K«<0«|gjDltt, Ha-<yf-, xi- 

ffl^x i a-x i o <^kib«^«^ i - 2 o %mg<Dms 

1 - 2 0 %gJgt'FyT^<7)l8g4 X-m-tl . £ i 

[0027] *%.mzmhmwmm3.. ak^kc 

[0028] *!6WfcfeJtSiBffi^»^»««rS»«l 
miS&bLXli. 6 0 0^1 2 0 0°C^ieHWfflv^ 
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[0029]^ itMit. smzfc tx-*ia±* 

tt(CjS»l/C«Jfl1-4. J»Wl*fT3*&Ji, 
jfctffcMKU ttWW««!HW-4£i:*«*4fc 

*-ti> i k t> Ha^ftjR* ^rt 4 . 
[0030]**:. *mizmmw*#x *) twus 

X\ Ky-y/AfcWbaifcfcBTtti:**. &JS$* 
cOjtSkLTli, ■EIUCHIW)^^^. ft*«a*L 
VM6», &. IB, v^i^AXttT^S-'/'ASr^X/e 
t>£0. ¥^flfi^l0jum£rFC*4;i 
fc*<H4U>. »i&»##j8«l»lT**4*: 

5 0OTT**4^#&4:: k £*#£>ttfSBfc i 051 
[ 0 0 3 1 3 ifc . 4t«HHft»trftf«Mfe:fcv^ . 

«si»H±«»^tttffLbs*4ik*»6. es#««® 

c o o 3 2 3 ±a Lfc*iHswi>(cfc . mumm, h 
vtsxm. b&^iiSx»-n-)i,mx'fmitzmi 



C 0 0 3 3 ] ifc. *^££(t4IB«g|ilttM:. 

*v\-mtfLx-%&. itx. mmz+Mz>bz< 

[0034] 3«HHti5»t6lB«ir?^* -y h imt 

KT*&ikJ&»4>, $&|£«?)JfA$rO. 3mm WTfc-tS 
£ktf#4l.<. £<oC#4b<JiO. 1mm WTfc4T* 
4fc. ©Sa^co^fflSrfifoTt, 

«ttt. aujawBjsMtyfijpcft * i k awe* 

*. IftttttftttfikLTtt. 0.1 ~2 0%<7)7^S- 

«^»jS4*BfcJfl^4£fca«H4U\ 
-^[00353 *»!l!lctJV^IBtS<ifclBWi**. (5 

^f«flaWiW*#k«*^*>*&l»ifc:«ikT*. 1 

I8i-C#*. dcOk^^g%i@^#:kLT(j:. Nb 
Xi^^, Nb 3 Sn ^{b^, Nb 3 Al SRfl:^ 

tT2Stil±<0V^7h$rES-ri». i«k*ftKfl: 
Y». BJ.^. TJ,». HgjR. Ag- 

[ 0 0 3 6 3 tit. #f8fflfcfev>TWtS*ifciB**tt 

k ffl^^-tt^, i k tc <k o , i o -&&m<m 

[ 0 0 3 7 3 £*> J: 3 K LTf«a LftSVNttlli. IB 
RIKS. NMRH1, SMESgS, 

mm®. nwmw&%wzm\^hzttfx'%&. * 
tz. mmmmmmmmmztnxLizmmt. n 

S)l> » 

C 0 0 3 8 3 ttT. *W»*Wt«fcaWv^TIHW 

[ o o 3 9 3 4-r . xmtffiwmaMww&xm&m 
wtt. mmnttx. (hi ; tt 

S9 9%) kT J E^7r^«*->3HB*(B :*tK99 
%) Srfflv^t. v^v^Ak^^^S^/HtC 
1 : 2£&4J:3<CfH:L 1 0~60#IBfc*fc->T 

S^t4 . <xic, ifta^** 7 0o~ioo o'coia 

ITT. 2-2 OmUBlCjjfcoTliWiL. MgB 2 flR 
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[ 0 0 4 0 ] ®t>tifz®3i<7)mm$:ft^k Z 

aueitais-cMgB, TOi*#9 5%ja±*4nTo 

hZbtfftfr-^tz. Mg B 2 JJW-Ktt. ^FiOMgOS 

[004 1] <X^X\ %htlf$j£fckft&t>m. rtS5 
mm, ftSSOOmmCDR^OBrffi^KSrW-fSr/PS-^ 
i^TfcasiW*. £<Ot8tt£. IBriii«<0«^*3B 

mi o%x-mmxL. mx. 
mtx. mnwmmmmm. ism, vmx 

*MS2.0im gfttftfU&fcWS In, S2n?>¥ftttfc: 

B«SHT*4. gTOttttlii, *««Bf2«)+(c 
«W»*3*9BJU«irtfi<»*irv^. &*s. £C1T 
14. LfcA*. «WWKfcT»W>M&fci 

tfd. 

[0042] sKmtHTtt. £ 700-1000 
'COSST'. 2~2 0«fflfcfcfcoT»»IU:IOTW 

«tf a t mmnxcofrximmzft *>% v mothm* b 
[0043] n#. *n». mm/^mm 



gfctfttf4<. WcHRSSfi* t><0Ttt*v*. 
[0044]**:. *l?Jfc^T-ft£?U^«*tgttA& 

H#fcfc3 9KTt«JIHfW*nfc:$r*£i: 
«Bt»ft. ii*10K, B»lT«Wc*tft& 
HWTOMfSfcHfcLfci:^ i@«3KlttA(i6xi 
O^A/cm*. i@tt3S&ttBti5.5Xl0«A/cni2£*t 

o»fl»a*«*8*. fisioK, a»iT+(ctj»t 

CfcWC. 8JM&^20/*mJ:9i»*fct-*i:. B 

**a*<w*autw4MgB4 **«Bw>H3&c**v» 

mH&ffit 2 0 ju m OTt-f 4 - 5 <1 

[0045] 

[*1] 



5 1 





S 


11 


14 


17 


20 


23 


25 


29 


32 


35 


(xi0 4 A/cnO 


6.0 


8.5 


5.5 


6.1 


5.7 


4.5 


4.9 


4.5 


4.2 


3.2 


<X10'A/W) 


5.7 


6.0 


5.8 


5.7 


6.1 


4.8 


4.5 


4.2 


4. 1 


3.6 



[ o o 4 6 ] mz. mtm<?)mw*fc<D®i&m*i 
tztzz. ffi%ti>mm&m<D9o%x'h&zbtfmz 
x-ztz. mmmzm-z>m%&bmm$s.®&<r>mi& 

o%<7)i>c?>b7 o%(Di><7)*fmi. ttibnm-VM. 
mowmtf&mmitz. m^nt&ki^rr. 

attffKO 7 0 5 (4 9 0 %<rMWiA CJt^T . 

ifumm&tmm^m-nm&tfi i / 5 ott*$> 

0. m«m^4ilttft^JIi&$£fc#tttf*l>£i: 
[0047] -ewf&OHIfctfcVvC. ^ttl*ia5<7)®«» 



L*. fcfc. Wf *W>«*r iB&#SU£(i3 7.5-3 9 
K X'mm&ifi^z^ Z b SrUB Lfc. 
[0048] B#«S?gg^a3«i4. iSS 1 OK, ffitfh 
1 T+Tff *2fcjjsrtJ:3lC, 
«^fcrtfi3*l*IBWf^#&W»K«>8 0% 
WT<7)ii^(={4B^«c5«S*%T'tl»ffl|6l* 5 !^'on 

^. ia±j:9. w»«^jB4«iw««8oxeui 

[0049] 
[*2] 



a 2 



(X) 


6 0 


6 5 


7 0 


7 5 


8 0 


8 5 


9 5 


aasmtt a 

(XIO'A/cnO 


0.6 


0. 9 


1 . 5 


1 . 9 


5. 8 


5.9 


6.0 


(XIOVcb 1 ) 


0. 2 


1 . 1 


1 . 5 


2. 3 


5. 8 


6. 2 


6. 1 
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mzmi. mmmmzm&itz. um 
ti, m, r/i-s-^A, m. >^v^ 

A, ~'/*r)V, xt>UX, ?ua, v^i^A, ? 
y^/p, ^7". f-?y, xx, Kyy*;&, f>?x 

rn.fr h^.h^±^m^hzkx\ ssi ok, mmi 

T+T'C0ES^ma^S* { 5 . 3-6 . 5 X 1 0 4 A/cm*** 

gimmmmx-mfeLKk^. £T3 5.5-3 
<nztfrt>. &mw.mmzit. t/v-s-^a, 

oa, v/^^A, fvfiv, ^-?y, x 

k mmx-hh ztm^friz^itz. 

[0051]**. £B£& LT , ^JSfe?Stti:i@«« 

OJJWCtSrT i 0 3 ^Ufn^f 
STO*fc03S»$rraSfcJ:r>T. 

T*>->Tt«M*0:v\ 

[00 5 23 *fc, *ft01(c&(**«mittt 

[0053] 7 7ll7/*J/>>A»*(Mg ;£6g99 
%) fc7*/U7rX^**tt* (B ;tt*9 9K) £ 
JflWC, v^^^kJh^aWB^t^JtCl : 2fc 

o fcft*L. 1 0-6 04HSlfc:*>fc->T«&-r 
4. f#£>*l£il£fo:£8 0 0-l 10 0TO« 

t, 2-1 oftmzhfc^xmsmi. m s b 2 

ftt>tit:®*<7)x®m&mz. 
smnx-MgBt mnmw97. 5% &±*ttvz» 
z>ztfr#fritz. mmtix. 7 •vimz&miK 

i/m. ^FoMgB 4 tm%.x'%%^imw!mi>-& 

[0054] tt^n^nm»3i»9Siit««: 
*tu >fy^A. ^ffi-trnmrn^x-m^ tih& 

mm frl%<r)m£.k%&£?lzftS.l. 

10-6 QMzhtziXmS-i-h. <x^x. 
ft(>tltz$tff&9\-&6w, |*rfl4.5mm . £$5 0 0mm 



BfiB1lOJS^3JlS10XTlWKniIU H2 
<0«k3&J?$lmm, @2mmW^^tiDlt^. 

^mimmax^x-mim^h^^tz . 

[0055] ItfeflfclftttaMaM&KftQMm&T' 
Mfc Lfcfc .13. £T 3 8-3 9 KTWfflK#-fc?o£ 

«:i:<fliBt*!t. iasioK. ?a«iT+ 

»g Lfci: £ d . 7.1-8.2x10 

tz&s.Tmi&'oif&zktfixz* fritz, mz. m& 
weHssmzi*)* mmvmt'ttitz&g:. mit 
mttmmfc?>!&£mmzft& ix^&zt frumx-z 

tz. zcnzifrh. BMf«8W*3^rtLhLfc«Hi:L 

t. miK&mtfmmm±<7>8fe&ifo±.zitx 

WzZbtfZthtih. 

[ o o 5 6 ] *a. z<mttnm.\izii o . ±atfcA« 

OK, «* 1 TifTOBffTOHSatt, 6. 9-8. 2 X 

1 0 4 h/cwttf&htlbZkfr'itfrilz. 

[00 57] L^L** { ^, ffi, V/^j/^jU, T 

*v^ icofcft. ffimn^mmzx*) > mmwmi 

TfcO. * i o^FT{iJ>S* ? tfy^y^-fey^-i:LT 
^fflLTV*Cfc*<HI2T§^. 
[0058] U»U BWWtWWtJHWi: Wfft 
4*«9*W*IS*aafcov^T. fi«»*^** 5 ^ 

t?L'5ISg^fflS^I8S^«SS^{ia£Ttl»ii:* s 
ft fritz. 

[0059] tihJ: o . mmmmz. 4 w*7J±, m, 
i 1 ). m^ftmmi&it^MmmwMfrfthti&j: 

;t$rBS^*HcL^. 

[ 0 0 6 0 3 ^3li. ^JDf *&Jg$*ft<0*jI-ft£& 
ttLfcttJRT**. HU(i. ««W*««lJttc«UT 
^JS1»*5:0.0 0l-7 5% »L. iSSlOK. IB 

[006 1 3 
[«33 
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0.001 


0.005 


o.oot 


0.01 
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10 


26 


40 


50 


60 


70 


75 


(X10%/ctf) 


7.5 


7.4 


6.9 


7.0 


6.9 


1,4 


7.1 


7.2 


7.1 


3.5 


3.2 


1.2 



[00621^3 ti^-f i o Hz. &m®*<r)M\Atfm 
WWkWfflUWtW L"C, 5 OJiTFfc&SJ: -5£-f & 

[0063] mmmmmtftomwmmm 

IfcWLfc. 



[ 0 0 6 4 ] $ <Oi8iIgO-0IJ^04 fciRtf-. 

»ni-f llflTliJIIM±aftft1^±4-* £ t 
[0065] JSf£!lDlfcfc(tS«JI^BriinS^ 

2 OK, ««lT+Tff->fc. 

[0066] 

[*4] 



S 4 



[0067] 



<*) 


0 


2 


5 


7. 5 


1 0 


1 5 


2 0 


(XIO'A/cm 1 ) 


3. 6 


3.7 


3.8 


3.7 


6 . 1 


6.4 


6.0 


[«5] 

ft 5 




0 


0.2 


0. 5 


0.7 5 


1 . 0 


1 . 5 


2. 0 


(X10M/CB 1 ) 


3. 1 


3. 7 


3. 4 


3. 8 


6. 5 


6. 4 


6. 4 



[ 0 0 6 8 ] $4 fcfc»t*»nii*3»iWi. &Jg&3 
Lti^ii . itg 6 BKOBrfflS (S = 9tfmm 2 ) fcttL 

r, i o%mmmm-u. a@5. 6 9 2mm i-cua 

aiLfci:*Wt*«l«. *fc. 3MW*fcltffil 0mm 
TJMltf . 4«5r< k t>KS9 . 4 8 7mm i X'WimtoT. 

[0069] «5fct$frf4ffi*KB8l/Cli. Witfffli 

[0070] ULhcotSm*^ „ MflHrcic&v vcttKn 
tiffin 5: 1 ton/crfJnifc«^K«»«8WP*t m±T 

WTC7X l 0< A/cm* 

[0071] Mjg»<^»^m?8mtii&^]tt 



m*>-i»WmiX»lZk&VBllt:. S6fc. to 

TmmmizmnmmMmna. mmtMXtm 
mm. m%<mm\zmgmwi>L<\m 
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